Neural tube defects (NTDs) are the most common severe congenital malformations that occur as a result of failure of neural tube closure at the beginning of pregnancy (24 -28 days after conception). Genetic (1-3 ), environmental (4 ), and nutritional factors (5-9 ) can be involved in the etiology of NTDs.
were 26.2 (7.0) years and 29.8 (4.1) weeks, respectively. The absence of NTDs was confirmed after the birth of the fetus.
The study was approved by the Ethics Committee of the institution, and written consent was obtained from each pregnant woman.
Venous blood (7 mL) was collected into evacuated tubes without anticoagulant for determination of serum folate. The serum samples were immediately divided into two aliquots, protected from light, and stored at Ϫ40°C for a maximum period of 2 weeks before being analyzed by the IMx and ACS:180 methods.
Serum folate concentrations were measured by two laboratories, one using the ion-capture assay (IMx System ® ; Abbott Laboratories) and the other a chemiluminescence method (ACS:180; Chiron Diagnostics Corporation/Bayer). Both methods are based on binding by a specific folate-binding protein. Samples from the NTDs and control groups were analyzed at the same time. Neither laboratory received any previous information about the case-control samples, and the operator could not identify the samples.
The results were compared by Mann-Whitney and Wilcoxon tests. Correlation coefficients were calculated by the Spearman method. A linear regression model (Deming regression) was also adjusted, and scatter plots and difference plots were constructed.
The measured folate concentrations were not necessarily those directly associated with risk of NTDs at the time of closure of the neural tube because the samples were obtained later, at approximately the 30th week of pregnancy.
Although the present results showed a strong positive correlation between the IMx and ACS:180 methods (r ϭ 0.83; P Ͻ0.01 and r ϭ 0.81; P Ͻ0.01 for the NTDs and control groups, respectively; Fig. 1 ), the mean folate values obtained with the ACS:180 method were ϳ20% higher than those obtained with the IMx method ( Table 1) in both the NTDs and control groups (P Ͻ0.01).
As shown in Table 1 , folate concentrations by the IMx method were lower in the NTDs group than in controls. In contrast, this difference was not detected (P ϭ 0.38) when the ACS:180 method was used. The area under the ROC curve for the ACS:180 method was only 0.58, vs 0.75 for the IMx, indicating its virtual lack of diagnostic accuracy. The 95% confidence intervals for the areas under the curves were 0.42-0.73 and 0.62-0.88 for the ACS:180 and IMx, respectively.
Our results are similar to those reported by Gunter et al. (11 ) , who pointed out the wide variability of the folate values obtained with different methods (microbiological assay, radioassay, chemiluminescence, HPLC, and ioncapture assay), with the serum folate concentrations measured by the ACS:180 method being, on average, 61% higher than those obtained with the ion-capture assay (IMx).
The differences between the results obtained with each method may have been attributable to the different characteristics of the methods: the ACS:180 folate method is a competitive protein-binding assay, whereas the IMx Technical Briefs method is an ion-capture assay that uses a proteinbinding assay based on saturation analysis. The ACS:180 method uses a purified folate-binding protein (bovine), but no information about the characteristics of the folatebinding protein is provided with the IMx method. The characteristics of folate binders can be the main determinants of specificity in these assays, perhaps explaining the differences in the results obtained in the present study.
Although the ACS:180 folate assay used in this study is no longer available, our study emphasizes the critical importance of considering the analytical performance when selecting the method for analysis, which can indeed affect the results.
In addition to folate values, homocysteine values and polymorphisms of the methylenetetrahydrofolate reductase (MTHFR) gene have been indicated as risk factors for NTDs (1-3 ) . Moreover, the T allele of the MTHFR gene has been associated with an accumulation of formylated tetrahydrofolate in red blood cells, which is not the normal form of RCF (12 ) . This form of folate can give falsely high RCF values in at least one radioassay (13 ) . Thus, further studies using the two methodologies presented here are needed to elucidate the effect of these folate analogs in individuals homozygous for the C677T mutation in the MTHFR gene to determine the specificity of the protein binders of each method.
The presence of conflicting reports in the literature may be attributable to the different methods used. The present study shows the importance of specifying the method used by each clinical laboratory and of establishing reference values for the nutrient studied for each population and method used. 
